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* $/ IfHMK^ <fc ftTfflMI »Tti*i # - ^ * - # - «TtB& 

3d o T, 

( a ) m ±mm ft r*mm «rtg t- & y a* ^*g¥tstt#*j» ^ti^s^n^e-*-, 
«fc y «^tt & ti» s n ^ « iiWiia « ^ «iB"5rig * ^ n - * - «fc 
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ictofe-rs^a h/K;i/7^ y y -^>;r^^-ifitte^&£iif:£*i ~3§b 

@2^J##lT*^$ti-5T^y^@H^l^e>^^^>A^SS:n- F-TS^n btf 
;i/7 -r y y -4*>:tf-3f S^-lfitte^o 
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im&m i o ] 
m&m 1 1 ] 

MHBI&^-rsDNAWmr. 

12] 

£^*#-„ 

[ft 1 3 ] 

•eflMBnTtB&^n^-*-, (2) SN^6~ i ofe^cD^n h3K/i/7-r u y - 

m&m i4] 

[»#^ 1 5 ] 
16] 
7] 
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3 ± ^ F V A is fcteomte** 

m&m is] 
m&m i 9 ] 

[»#«2 1] 

2 2 ] 

ifsftgl 7~2 l{CSa*©^D h3K/I/7-f V J -¥Zs**is#-l£m.fc3 : -<D® 
[»M2 4] 

m&mi 7-2 l§H«^)»^$:^1--5^^^-"e$)oT, (1) ?i^lfflflS 

foT*mm-*sm&7u^-$- > (2) ar^i 7 — 2 lsa^^n v-^^y^ u 
m&m2 6] 



ffiffESf 5 ! 2 11-3015368 



4$ 5p 10 — 099619 



[SNtg2 7] 
[^fE<Z)f¥M&S&i£] 

[0 0 0 1] 

ffc^»©:/n hrfOi/^w y y-^f>tf*^*-^^?sttm«tmff«:^^ 
[0 0 0 2] 

— ^>>J-dpJ/^'— 1? (protoporphyrinogen IX oxidase ; EC 1.3.3.4) (JS*T> 
PPOilfB-To ) -£&<5 (R. J. Porra, and J. E. Falk, (1964*£) Biochem. 
J. 90#, 69-75K) o 

ppo^ii, mm. mm. fej:«ti©4fi:ii&wa, - 
fit, p pommm^m^m^m^ <^t5e>it% ^©ppom 

[0 0 0 3] 

IP*). #3SJ9?te. 
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#«ffil*tBfe^T?*g^3ftTfc5DNA«i/i (J^T. ^DNAWf^rfcffi-t. ) 
##A3ftTfc *K ItffHDN A Wf^TJCfi-r* P P 0»|^&|&JB-*-£7gK«ift# 

(2) K*t5ii«©ig*tc3S^5£, «ttft^%©gg«KlJ:SflfiB^«««l<*©*SI 
IfI5:#a ft^WCDPPOjSttlfitFlBSrWje-rsXg, 
Sr^tfiilfe^lK^-rsfb^WOPPOtSttiaM^Wffi^ (JS*T, #56l8ff 

StfiStcwrs P P ote^, 
K3te^©SP^*Sffi^J ^ItSDNABilt, 

se^ * * - j^fijiificfA s ft -c & &i&M.mWk& 

[0 0 0 4] 
[0 0 0 5] 

*»w©ppos§ttia$igfF«*astcov>TSiwr-B. 

*»wgffll*iSK:fev^T«fflSftSP Poie?», «^jWilSrt-e»3KLfcl» 

tcPPO^tt$:ttS^>/^I$:3-Ktsa^^«j:<, «t 

^ifetttttttcfi^-rsp poate^^a^ifc^-e^s- JMfrftJcteflifctf 

, i/uj y.±x±. rzr=7±. V*i34^ *Ante£(Dm 

*mmmw. h-^^nni/, >f*, x>a*> ^>ta^ if 
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& p p o mfc* & & w & 3 h #t g z> o 

^iiCD^^h-X^nXD^n^E-^- (lacP) , h V -J h -7 r >tfs<U > 
(D^U^-Z- (trpP) „ T;V^— V^nXO^n^-^-CargP), 
-^D>©yn€-^- (galP) , tac^tl^E-*-. TT^n^E-*-. T3 

yn^-*-. uy-^yn?-^- (a,-pu a-pR) , ^#(7)r;i/3-;v 
ftKn^ft-t'lfe? (adh) yn^E-*-, Y^tJ • * V*t- u- 

h (Ad. ML) ^n^-^-, SV40©*JJH:7n A*t=l U ?>f 

y^y ^^ssiate^ (nos) ^o^e-*-, ht: 

^ (OCT) ^D^E-*-, 7t7 U ^^C-^EIf-f ^^>T;i/X(CaMV) ffi5fe<m9S£ 
i^S^nt-^-, 7i-;i/77->7>^-7 U T-if (PAL) i&te^U 
^E— # — , ^;i/H>S/>^-if (CHS) m.fcJ-7u^-#-^%:2b\ifZ>Z.£tfT* 

^i^fiSl^^?m^M^S < t^5:^•rDNAm^T'$>4^^^<^:v^ 0 *fl§®<Z>^ 

# h-X^^nxD*-^*-*-, H#tf>HIS # - ^ # ADHl#-^# 
SV40tf)early splicing region, y A U >^fife^^it^^ (NOS) 

So 

3^T% rtR|BBriB3Qs^Tfje^StiT&*DNAWf^rj £Wu t&SaPPOStte 

& £ D N A »r # ZMVfc't Z> o 
[0 0 0 6] 

ALT, ^AbfcPPOHe^&^-rs^jRIEife^SrlltW-tS. 
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?Stt©^L/feSS4tlt IT, K.Miyamoto, K.Nakahigashi, K.Nishimu 

ra % T.Nakayashiki, H.Inokuchi, (1991^) Journal of Molecular Biology „ 
393-398H, RZ$. K.Nishimura, T.Nakayashiki, H.Inokuchi, (1993 
Gene, 133#, 109-113H^lCffi«S*lTV*5 P P 0»B^ (hemGit^M) 
^Sl^l^^M*3R*iiKVSR75l!f*, F.Yamamoto, H.Inokuchi, H.Ozek 

i, (1988^) Jpn.J.Genet., 63#, 237-249^ IC gBI£3 tlT P P OStte^ 
(hemGSHg^ffi) ^M^^M^^J3iaBT3«, J.-M.Camadro % D.Urban-Gr ima 
1, and P. Labbe (1982) Biochem.Biophys.Res.Commun., 106^1, 724-730K^ 
IZmm^tlX^^P POlfef (heml4-l«^M) 3£f«J|^P#heml4-l^ 

9 hntf\l/' — i/3y& (Methods in Electroporat ion: Gene Pulser /E.coli Pul 
ser System, Bio-Rad Laboratories, 1993^)^K J: yjtgB^* # — £IR£*MI 

&mmj5& (#^2-58917jg.t^#^Bg60-70080) % yah^^hAOll/^ 
hDiKU-^3>^ (#^Bg60-251887^.^#^5-68575) , Xtt/*— r^-T * 
ftiSyjim (#^5-508316& tJ J #^BH63-258525) ^iC <fc »J _tfHK* # - 

ft«iiJfiic3»Ai-ar i:*«-ess. iAifep po»e^fc$8^*jg««iiWMi 

#-tc#JS-r**»ffl«^ n v^ifiif 

[0 0 0 7] 
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mz^^Titm-tZZtlzJ:^ PPO?Sf£|fiWIB<Z>iftfi««^3*lS. <fcy=R 

srt^ts. ppotstt&ifiW'rsrfc^KJc^i&tiTv^s 

[0 0 0 8] 

y *s^iStt & w» s ti fa* -3 ?i£$3fl& « »rte & ^ n ^ - * - as £ tf« 

(JKT. «»DNAWf^Ti:ia'r. ) 5:. fafE*i£Mtc#A1-&r£&CJ:y, m 

p p o*sttia*t6 j: y 4>*tfMLi^-e «fc y «fc < ffftsi £ # «r 

PPO*gttfifiSffi#*L<iS<, ^»#fm*K:&LTfcift£tCifiS^P 
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iDNAi^(Z) r^tStt^WWStl^S^n^-ir-j 

j****^ (nos) -fu^-z-^zMm-* sit^tts. 

[0 0 0 9] 

, *»qB©ppotsttiiasiBaffls*is«:iij6-rs D ^©Mm, 
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[0 0 10] 

(gr> h p poai^iiflB-r. ) 9^ h^e>#e>*i«*&i.64 k 

fi5fc<Z>3tte^J (JSAT, FU AS>P POM^ilSBt-c ) fit, n^- 

, 9T*7jk&nz>y$ ; wmw& ^st&n-K-rsppoai 

[0 0 1 1 ] 

mza, wM<owmm^y &<*miz\*m*.i*> isogen (b#^->*±) « 

, BIOMAG mRNA Purification kit :7V"W ^>X^ A*±) 
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V^f^JS©V^nT;I/^cmCT^$:^f V^poly(A)RNA$:Mig■r-5 0 # £>*l£:poly(A 
)RNA#&, Mxil ^n-^>yi:i/-^x>x : ffitffe/W ^ ui/-m%fc 

V- (atffl, ^ftglBL M#:£tt*±1989¥) 74-103K«JCia*S*lTV^* 
ffiJC«(iCT»f^S:fTVxcDNA9>f - Srf^aS-TS- 3tf)cDNA^>f ^ y -flMB 

tftf^JCtt, 7frflR©cDNA9>f :/9y-f£38*y K JlttttJC ZAP-cDNA G 

igapack Cloning Kit (STRATAGENE*±) ^$rf(JM bT=b^V\ 0 

, ^fltflStCliflfjttf, STRATAGENEfetO^'y hjff|»a3fe©cDNA9>f ^y-^^e> 
, Molecular Cloning 2nd edition ( J.Sambrook, E.F.Frisch, T.Maniatis 
„ Cold Spring Harbor Laboratory Press 1989^)2. 60-2. 8lM^tCfB^S tlX V^ 
y DNA& BBSS'*- 

r<AJ:e>&CMig£*l£:DNA££§MlC, @E^J#-^3;J3 J: tf4T*at£ 

^ &ff e> i £ tc j: y , p p o at<g^©as4H« sb#j *m * & mmn zmmt 

JfMflJR^tfV^aT/l/MteM^ *.H8wS;£?*fcl990^) 117-120 

K^K:lB«S*iSji^©*j56» * fctirfraiCDDNA* n ~-y V* v K Miil T 

A cloning kit (Invitrogenfrgg) ^&ffi Zl h IZ J: »J ^"^^ ^ KlC^a-^ 

olecular Cloning 2nd edition (J.Sambrook, E.F.Frisch, T.Maniatis^, Cold 
Spring Harbor Laboratory Press 1989^) 13.42-13.74^&CIE^£ $4 

y K A^65lCiiMx.li. Dye terminator cycle sequencing kit (.PE7zf^4 

DNAi/-^rL>i^-373S (PETzf^^ K/Hti/^fAXttS) V>£ r £ 

^ffliiCbt7^ h P P 0»fi?O«5dfilS?!IS:f 1 5 D N Ai^ (J^T> 
^W^yhPPODNA^^aBt. ) £„ *»7hP 
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P O D N A fflift £. L T 09*.tf, I2^J##2©^»S#639~1333iC^StlS 
JeHBB^&^-rSJt^WT^rSrfetfS^tJ^TSS. hPPODNA 

[0 0 12] 

S/SiS. * fe ( 2 ) ;\-f y y >f if- */ a J:»JPP0S3- K-r « 

jKU ii^-^x>f >SJCSi*S:3PJMbT,- tt&m^v h P P oaMSHF- 

JCtt, *»|7f h P PODNA»f^r©l63SBii?rjcFr(Z)*&15bp^e>*&40bp© 

7>vb P PODN AW/i©S3IK^^fflttW*lfta£iB^J©*©J^15bp^e>j|l&40bp 

3' T^M^ip§«^^-r V- It »@H^I## 2 <Z)i&*#-5g-1175 

# - DNA©aj#jasBB#i & ^ -r s ^ v >f v - u < a ^ * * - dna©sp#£3SB3#[ 

m-tz?^* rmm^mmm^^^ £.<Dm»&t>i£*m^xtfv * 

m^ttmm^Rxf^m^^ h p poDNAWT»ii^j^ 
tfDNAWr^r&sKy *9--tf*-x>r yfcj&vmm-tZo zz-xmrnt Lxm^zn 
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int"*^ ££J±. TfJlRCDRACE (rapid amplification of cDNA ends) 
ffl^7h©7W- ^flsgfltC&M^-lix Clontech£ttf)Marathon cDNA amplif 
ication kitlC#«<Z)y * ^ y h &3fe©cDNAtC totals £ tC«fc yffl 

£bT& v #f*J£. TfrlSttf) RACE (rapid amplification of cDNA ends) RJ& 
JB3fy hfc#*©T#^*-M«BS&:79>fv-, JM* ft Clonte 
ch^fc ©Marathon cDNA amplification kit{C#M©AP-l^^>f V — ^AP-2^^^ 

#f £a* i77-^'i:a*tSA w-tfes x y y - V <D y - AI« 
lc#M#J&:7^ v-, ^^WJcttffilAli, a.gtny A-^^-fv-^ Agtn 

i <D J: ? fC bT««3*lfc2«©DNA«T#fc):, MJS^^V-a T;i/il^X^ 
(*ttfctt. ^^^^±1990^) 117-120H^fc3H«3*l«at«©;£8L &SV^ 
ttrf?IK©DNA? D-^^^y K TA cloning kit (InvitrogenfrSg) 

t^"e^<5„ *&S@B#I<Z>8^&> 05;*. tf. Molecular Cloning 2nd edition (J.S 
ambrook, E.F.Frisch, T.Maniatis^f, Cold Spring Harbor Laboratory Press 1 
989*?) 13. 42-13. 74^&C§B«£ *l£ #V <fc o Tfr O ril^t'^S. 

*ci/JL>7VJr?~}Z%:m^Z>^-V^>?**rvV. MM1t$\Z\ZW%.\Z* Dye terrain 
ator cycle sequencing kit (PET^^^ FA-<(7t*/X'r2±X$±m) ^fcftlML 
, Wffi.<Dyi-- hi/-^x>-9-- % DNAi/-^x>i^--373S (PET^^-f 

i:±j£©y^>fe-^©BRtc^MLfe*»W9y h PPODNAfMIl! 
jttf, GENETYX (SDC*±|g) ^Srffl VNT^f- 7 > U — r-f > - A(D^ 



1 4 
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<Z>£M^#-^ * tlT V * £ * It^T'tSo $ tlfc 16MB*! K 1 . 6kb P 

ate^tfaf *i s * t?_lsb© jk y * ^ - -tf^ * -f >MJSi*ic * § aMs^wrtf <dm 

© ^ vf x v > s m <d i&mmm * tt dna m n <o mm k ~=> v a t ±& n m <at k jk y * ^ 
- ^ I >r > ic j: § mfc+mfi & mm & ^ »; « j: v n . 

>fv-) %ffKU hfil3te<Z>DNA£atM£: U**ot8fiBfS5fi38:79>f ^-Srffi 
v^TsK'J ^--tef^i-f ?ZL£IZ£ y, PPOJa- KtS^Sffi 

?IS:tt«*»i7*; h P POfcte^&#fil/;iftS:*n-->^S£i:#'7? 

, P PO£n- Ki-S^*fti6KWS:^*r«*»W9?/ h PPOlfi^^MtS 
[0 0 13] 

(2) /W:7*y #>f1f-S/a>ffi£fUffiLT#lfcfB9y h P P Oit^$:5t#f 
£&Cte, hfi3fc<Z)DNAlC*H,T, ltf5£©*»W^y h P PODN A^S:^ 
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hPPODNA^^ Molecular Cloning 2nd edition 

(J.Sambrook, E.F.Frisch, T.Maniatis^f , Cold Spring Harbor Laboratory Pr 
ess 1989^) 10.6-10.26H^lC§H^2*l&®?£tf>:£&T% W&it&tiB&m^TWl 

&#tMb-£to&Mv*fc*fttfcl:, [a- 32 P] dCTP (77i/tAttI) 

DIG-High Prime DNA Labeling and Detection Starter KitI (/<— y 

^D-^A^f ~7V ^>fX$-&57^ hgfjfeCDDNAh ITU Mx.«, 5vh 
ft3fc<Z>cDNA£Sfii3&y >*-T'^ 7T-^fi5R0)^^^-^lC3S^L. ^cDNAfc 
77- i/'ffiL^-foiZ/'S v>r-i?yt7'-tZ>Z.£lz£*)mbfr2> ; 5yh cDNA^ >f ^ V 
-^&Mv^ £ ©J: ? fcitte^-f U -tt. Mill 9u- 

, ft«Xftttl989^) 74-103K*»C|3«S4x<5^t5SJCl|iCTW«-r*ri:««T?^ 
5. Clontechf± % STRATAGENE*±^e>rf?j&£;ftTV^^y 

v y - & M V ^ 5 r £ % S o 

:/£:ffiv^_t:iB<Z>^y hitter ^ y - &c*f IT, 3n--;W^'J #>fif 

li, D N AMUfc (J. R.Dillon, A. Nasim,E.R.Nestmanng§ % jfCjR^I-iMA 1 

987#) 98-10lK^ClBS£*l£;fr&. SdSV^ Molecular Cloning 2nd edit 
ion (J.Sambrook, E.F.Frisch, T.Maniatis^f % Cold Spring Harbor Laboratory 
Press 1989^) 1. 90-1. fc&2. 108-2. 117K^lC|B^£ *l<£>iligtf)#&-e 
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Molecular Cloning 2nd edition (J.Sambrook, E.F.Frisch, T. 
Maniatis^f, Cold Spring Harbor Laboratory Press 1989^) 13. 42-13. 74K^ 

\i^Z>i/—?3i>Z>3ry K ^^6^lCliMx.^> Dye terminator cycle sequencin 
g kit (PET^^ FA-f:*^X^AX*±§g) ^ftJEU Tfiffit©*- h £/- * 
X>-fr-, M^li. DNA^-^m>-9--373S (PETy^^f KA^7h^^^AXt± 

Mx.fc£, GENETYX (SDC*±) V^T^tfr^S d £: IC <k »J, *^7-yhPPO» 
£^tf)£i«@B#I £ ^ e> -t £ o 
[0 0 14] 

#3gf3!=i-^ FU AS/P PO*t^&, n-^-^ FU Ai/^bMA.«TfH 
z>±ma>a&Mizm E Tftte o z. h ifi aimx-Sb z> . 
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[0 0 15] 

i©<fc^KlLT»e»*lfe*»9!9y h P POata^©cDNA=bL<tt*»W9»y 
hPPODNAWr^, *felt*^^zi^-$ KU AS/PPOae^fiDcDNASrffiV^T 
TffiO^SfcJCfc h PPOi^fett*««3t5 KU AS/P PO 

Jtte^O^V ADNA^a->«:«t»L/-€-©^ltSB^IS:ft3t , r«ii:««*e#*. * 
•f, hPPOlfi^cD^; ADNA^n->©*^, Mx.ll 7>^ffl 

AS«c^ttl990^) 76-77K«E»CiH*SnS*S5K:m 
CTiRf^€:f?e»ri:tcJ:»;^yADNA«:iftffi'rs. *»lj|3t5KyiJ/ 
p p otfi? ®y ; adna^ n - >o»^, nt^ F'M^^IT 

MflSfciMfc, ftftfclHlfi^&W«©»f^{CJ:y^yADNAS:ftiffi'rs. gt»mig 
f£tCtt> rfrJR©yy2*DNAftrffl3f y K ^#&tC ISOTISSUE (B#S?- 

>ftf^ni;-ii7^a7^ #?S8i> *#:fcfl;*fcl989^) 276-279 

mKMftv> e> % * v % - k m & © tc a u t ^ s * # $ <d >t ; a mmx & & 

tfW3h Mtft&lfcliZ. 7 7 — & — $rM^-5t§'pH£9kbp~23kbp©'>f J ADNA 

Wtfrfe^trlff^ 3*^ # — £M V^ScH£30kbp~42kbptf>>?f y ADNA^f 

tf&^tfH#&a^*-*fc— JHWJCJ:^. y ADNABrtf &Bv\ «*. 

2Z, ^ifil. ***Xffcttl989^) 96-103K;jS e fctf280-284H^lCgS^£*l£:fr& 
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it. Lambda EMBL3/Gigapack cloning kit (STRATAGENEf±) VnT#M<£> -fu 

, STRATAGENE*±0)^y htfJ ADNA^ -7*^ U -^{C*f LT, hPP 
Oit^©cDNA=foL<l±^^^^/ h P PODNA^, ifefcli, #HSI£:3^ 
KU AS/P POStte^cDNAfc^D-^ It, ? a ^i: £/- * 

89^) l06-l47K^lcSB«£*iS#&Cip£T/W:/U *r>f if- 3 yiz J: £ x 

^ KU Ai/P POil^<Z)^@B^J$:^t?>f y ADNA^D-^fclfc^-tSZl^ 

^t*§5„ #e>*ifc>?V adna? n->&, MAtf, {rn-->^i:*/-^x> 

) 152-174KCga*£3^3#&lclgDT, &»BB?rj<Z)g¥#lc^&/<* # -, ft 
X.fc£, y^X^ K^lC-F>^n-^>#*L£^, WAtf, Molecular Cloning 2n 
d edition (J.Sambrook, E.F.Frisch, T.Maniatis^f, Cold Spring Harbor Lab 
oratory Press 1989^) 13. 15^lCfH«£ *l£ V-:n ? 2/ a >&tC 

*vmz.&&i&wmm$k%\%. -^m^nx^^^y k =ft#«rK: pe 

T^^-Y KAW^i/^-T-AXtligCDDye terminator cycle sequencing kit£M 
W DNA$/-*:n>1J--, PEr^9>f K/t>f ^-J/^-^AXttOModel 373 

S£ ffl VMTff 5 d £ #T £ £ . 
[0 0 16] 

££>iC, Bina-Stem Met et al., (1979^) Proc. Natl. Acad. Sci. U.S.A., 7 
6^, 731^-^01 lner-Webb and R.H.Reeder, (1979^) Cell, 18#, 485K&*? 
lzmnZftZ>-7 : 5>('?-^? XTyi/m A. J. Berk and P.A.Sharp, ( 

197830 Proc. Natl. Acad.Sci. U.S.A., 75#, 1274K^&Cf3«<* tlSSl v y ^ > 
^^JCck»J, h P POit^, *^Ht5K'JAi/PP 

- ©«^M^©±SB*&lkb3J>ve,»SjlOkblC3fi^»3S©«!l«r&ffi^ -fu ^- # - 
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[0 0 17] 

, *fcttflsyffi?-&&©#«fcfc*rJtt , T?££. #f8UB9v hPPO»fc 

K'Mi/PPOlfi^ca- F3*i£ P P O07^ JWm 

PttzmnzMZ-zmmz p p o»^jc#al, M»wtt5:^tpp 

BfeJtffifWtta^&^yffi-r^^^BriBJC^S. JlttttJCtt, «X.H A.Greene 
r, M.Callahan, Strategies, 1994*^, 7^, 32-34^3? Kl S3IR3*lS2; 8s JC J: *J 
^HS^y hP POa^*fctt*»9§3^-$ FU AS/PPO*^©£SgB#[ 
IC ^ > df A feg&lgj* & S£# L T T ^ 7 EfeS£f (C & # A £ IC J: o T $t 
feJ&3tS#MKi^affWtt*e^ : S:^ym'rrfc« t BriitftS. W. Kramer, e 

t al.. Nucleic Acids Research, 1984f£, 12^, 944lM=b h < &W. Kramer, H.J 
.Frits, Methods in Enzymology, 1987^, 154#, 350K^{CfB^(Z)^r -V >y/F 
• "^a. — ^l/y #X (gapped duplex) T.A.Kunkel, Proc. of Natl 

. Acad. Sci. U.S.A., 1985*£, 82#, 488Ht) b < &T.A.Kunkel ,et al., Metho 
ds in Enzymology, 1987^, 154^, 367H^CfB«<£> ? ytrjl (Kunkel) &^IC 
$CT, *»IB7*; hPPOlfif*fctt#»i3t5 Ky Ai/PPOit^(D 

niffeft^si^MBSsmsawttat^sr^y m-r^fc^BTiBK:**. s^ic 

7^ PPOl^fcW5§ignt> K'MJ/PPO»fi^a- WPP 

^ KyAS/PPO*^, ^W^yhPPOIfi?, £fciiflfi©£%fii5fc<Z>P 
PO07^ yMfcS^f©— 9S2:Ant!liLfe^^9#jR*>Af K&n- K-TSjte 
ttttM-t & £ £ ic j: o T %«f J&^H^BfemSlfl&ttjfte^ y ffi 3 £ 

MM&ftm) it. ^SnfeBfemSHlBttai^SrPPO^tRCDl*^* 
fett^*fci-*K5mffJK:»LT«gtt©P POS:«ro«^JC3»AL, ^%M^k 
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[0 0 18] 

tlS7^;iI^J&3 - F-r-5&*®^U£^-r&PPOMfc^£pCR2.1 (Invitr 

^ DNA*5tfi?*f ff 5 © IC H b T ^ S D 
[0019] 

fg&^a^E-*-. (2) hPPOIfi^fcH:#58iat$ K'JA 

^ppos^, &0 (3) ^«ijfi«-e»ffiBriB**-^*-^-.s:*iBBriB 

#Abi±tt?:fI«i$tfe^c, ^^^^-ic^-r^*^^^^ hPPO 
3t^*fett*»W3-^^ F'Mi/PPOl^m yn^-^-fej:^-^ 

- n m& 2 ti t^ffiic $> & z. t & Mm-? & . 

^dxd^d^-^- ^©r^/^-^t Fny^-- -tfate^ (adh) :7a 

7 "5V ?^f;i/X • J* h (Ad. ML) ^n=E-^-, SV40<Z>#J 

J^n^-*-. /t^rrLD^-r^X^D^-^-, SrtV>&f&B$fMt&¥ (NO 
S) ^nt-*-, ^^hfcf>^^»^ (OCT) ^a^-*-, *'J77t7 
-^if-f ??-f;i/X(CaMV) E&jfc(Z>19S£<i:tf35S:/n i E-#-, 7a:-/l/7^ — 

yyy^-TVT-if (pal) afc^n^-*-, *^3>*/>it-g (chs) 

Mfc?-? U * - * - m £ & If -5 Zl #T- 3 . 



ffiSE#¥ 11-301 



10—099619 



<D^* h-^^-^U #«CDHIS ADH1 # — 

SV40tf)early splicing region, J A° U >-£j£»Slijfi€j-?- (NOS) # 
- ?>Ol/XGVl, GV2<D#-^*-#-&£*$:&tf'SZ:£# 

[0 0 2 0] 

XI/ 9 h □ jJn I/— i/ 3 >^ (Methods in ElectroporationrGene Pulser /E.coli 
Pulser System, Bio-Rad Laboratories, 1993*£)^tf)<k#I(Z>#|glC <fc o T$t£ 

#2^©/<*#-&y^nA^y V2±mmi5m (*f#4fe¥2-589i73fctf#WH860- 

70080) „ hAfflll/^ hDJKl/-i/a>^ (4#H3Bg60-251887& 

tF#IH§¥5-68575) , Xtt^-^-f VfrHyJim (Sftm^ttQZZlSMS&ffl^Z- 
258525) J&if©^©#©K:J:y*iftlWifiK:#AL, y h P P OSfrfc^- 

*fctt#3fcl5i=i^ KU AS/P POil^^#A$tifelfflJBg$:^t-<Sr iltCJ: 

88S^"*-f XV-r-f 7-r y *1990*£) , 27-55Hfc£Kffi*©te«tfWII6#*:#i£ 
tc <fc *J j&'MMMm.m & "T * £ J: o T 3 *i fc & # * ' # 

[0 0 2 1] 

s e>tc*»W9^ h ppoifi?ifett*»ij!3t5 ki; as/p poans^s 
m^x, (i) i&^wjew^affiBTiBJ&^n^-*-, (2) *w^pp 

tg«rigj& # - $ * - z - tfrnm^sm^mx-u^ s nr & * d n a mn ^am-t « 

0is©p po?§tt*fcttP po^ttRa^ffljc^-rsisgesr^-rsiii^Ts 
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So 

h-xt^nxD^nt-^-, ^#©T;i/n-;i/^n Fn^-if^^^- (ad 
h) ^n^-*-, rf^W-^^-iz-h (Ad. ML) ^D?-^-, SV 

-y- (nos) zru=e-&-. b^y&i&mmmfc?- (oct) ^n=e-3!-, #u 

^^y-^Eif-f ^ ^-T;VX(CaMV) E&^tfJigSfcitfSSST/a^-*-, -7ai— ;i/ 

T^~yyy^-TV7--{£ (pal) itfc^a^-*-, #;i/=i>S/>#-if 

(CHS) it^^D^-^-^^fetf^Zil^T^So 

9* h-^^-^nXJD^f-^ ^g:<Z>HIS ADM*-* 

SV40<Z)early splicing region, J SiV >-Brf&mMAte^- (NOS) 
^ # — ->n*i>>f;i/*GVl, GV2(Z>#-* 

[0 0 2 2] 

^m^v v p po»te^cDj&##&cmcTife#u faffl-rsr t^-e^s. 

[0 0 2 3] 
[0 0 2 4] 
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. 7tV Is** FttDNA^lSM (PET^^-T FS/X^AX*± : Model 394 D 

NA/RNA Synthesizer) £MV^ -^^M^^i: It Model 394 DNA/RNA Synthesize 
rmmm (PE7^9>f F^X-rAX*±) DNA-a-^^tbTT^-V, V 

? u** Fmmmti- b u ? s? ( PEr^-f Ki/zfAxt : opc v u 

hffF!Iia5fe©cDNA(Z)#A$*lfe^ZAPII^^^-^e>^-5^^y^ U - (S 
TRATAGENE^t 8^ ) (J£*T. ^ y FcDNA9>f U - ^gB^o ) SrMolecular Cloni 
ng 2nd edition (J. Sambrook, E.F.Frisch, T.Maniatis^, Cold Spring Harbor 
Laboratory Press 1989^) 2.60^ ?>2.65lCgS^©^^JC Uc^ot, NZCYM^ 

^U— DNAft&m^^N (Lambda-TRAP PLUS : Clontech$t|g) £JgV^DNA£ 
Ml77-^^ D->DNA$:Mi^bfe 0 i(D77-^ n - >DNA££§M £ LT 

M/Stcfctf £MJ&$t«> 10pmol©@B^J##3T^$ti-5^*SB^j7!)^^^^-U =T 

F, 10pmol(Z)gB^J#-t4T^$tlS^@e^J^^^<5^-U =f 5? ^ 
* F. 5#1<Z)10X PCR Buffer (Sfg^tt^) . 0.25 n KDTaKaRa Taq (SiS^l 
SI) . #^10 nmol (DAmm(Dm.m (dATP. dCTP, dGTP, dTTP : SS3Stt») . R 
t>\ 10ng(D^r-^^ n->DNA$:0.5ml^7KU ;* ^-if^cof ^jKI&M^^-:/ 
JC«»;, *ai5IS*S:fiD^.T^«S:50/ t li:L/TBI«Lfc. 3K'J*9— tf^x-f 
v&JSKifctf S#xgttTSB©&#T?frofc. 3£1xXgH:95r;T*i#ra«ifiU 

T--U >^XgfcJ:55r:T?2#|SlfiHfiU DNAitfU *9-i?Kl«fcS#:RXg«721C 
T'3^^?g-rs#|l-9->f ? JlsZ m ft -of~%i. ^ttX^«95t:T'l^r^ML. 7 
- - U > **X5g&55T; T* 1 • 5^r^#?S L , sK U * ^ - if IC j: £ &72°C T?2 

fttt & 7 2f □ - X ffr&ZMtib T'##T L , *&700bp(Z>i8<SDNA»Ttf ffi S *l S *B 
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>f ^U-IC3R#©V— 3.r^lc|H<RCD^aslCflev^ hcDNA&^t/pBluescr 

b£„ &V^, £CD*J»B9>f ^y-&ffl^T, Iimx-DNA^ (J. R. Dill 
on,A.Nasim,E.R.Nestmanngi. JfcJfcjft3*HA 1987*£) 98-100K^CfB«£ ftT 

CD* > ^MV'vT, DIG-High Prime DNA Labeling and Detection Starter 

Kit I (^-y ■ AttK) ^£3;ftlc>tt«cDi£ig£Mv^«tf>:/ 

□ S n - D t A>f ^ 'J ^ t*- i/ a > S:fio fe= ^D-^lt, IE#I# 

#£*lfc#a — >#^^5DNA'W#©tfc3£lS5ff$:Dye terminator cycle sequen 
cing kit (PE7^^>f F/Ht^^fAXIi© £ «fc tKDNA */ - ? 31 > -9- - 373S 
(PE7:7^ KA>f^>X^AX*±§g) £Mv^^bfc„ -£<Z>M*> ®23«# 2 

<z) &s##27o~ 1636 jc^ $ ft & m.mmn &w a* £ * y , » e> ti £2 * n - > « 

[0 0 2 5] 

*J£M2 (^fiPPOl^©^D-->^) 

H^Ml"e#e>tl/cP PODN AEr/ncfeVNT^tfT^S P POJl^^©5' _t 

n-—>^-r&fc«>, 9* mdm^ ^y-^&itfifflbfcDNA&ai 

ftlT^'J ^^-if^oi-f >iRjSS:fTV^ DNAUt^ fc*IM@bfc. stfy*9-i? 
^a:>f >iRiSfcfeWSiRjSIRtt, I0pmol©g2^j##4 T?3*3ft*tfi3SIB#l;fr 
S/fy iJ** U^F, lOpmolOTa^^^fV-^jgJgtt^l), 0.5/* KDTaKaRa L 
ATaq (^jgj|ttt») , 5.0/telOlOx LA PCR buffer (SiSJgtfcSS) . #*20 nmol 
(D^mM(D^.m (dATP. dCTP, dGTP. dTTP : Clontechfcfcgg) , Jfctf, 10ng(Z)^T 
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#xsttTia©^#*eeofe. ^ttxstt95ic-ei^ia«iau. r--u>^x 

^«55"C -e2^ISIiRS U DNAjJn U * ^ - if iZ J: S#*XStt721C t3^Mt 

ss&hm ^^/feiimff ofcfL iEttxStt95Tc-ei^is«iaL, y--u>?~x 

jgfel:55TC "ei .5#IS4Rifi U JK U * 9 - if IC J: *#SXStt72TC T?2#|ffl|Rifi-r £ 
&2i?->f ^;V^34ta^ofeo #U ^^-if^i-f >RmmT&. RmmZMcroSp 
in S-400HR (7 rfr^i/Trt* *T-^4t3H) T?itia"r & £ fctC«fc »J #y * 9-1? 
^ i > M£g IC <fc o T $ *l DNAIfltf 5: 4f9S L . 

S*lfcDNAW^r©»K»*2/tl, tt^bpCR2.1 (Invitrogen*±§g) 50ng, l/iltf)l 
Ox Ligation buffer (Invitrogen£fc$j[) , 4Weiss unittf)T4 DNA Ligase (Invitr 
ogentt») MK^TKSrin^T^MSrlO/tlilbT^L^^ 14TCT?1 

S*lfcDNAWr^rS:pCR2.1lC3it}gbfe. 3t*&Rj£*FT«L »SJS«1 n*^»»INV 
aF'tfcfiDnS/fcT^ Mz/I/ (Invitrogentfcjg) &7g*ME«U T> tfS/ U 

^ 9 - if-?- i >f ^SlST'iiiPS^ tVfe^Jl .4 kbp©DNAWr # # * n - — > $T S tlT V> 

iKfeStlfc^*^ K#^SDNAWtf©8L3Sffl#J«:Dye terminator cycle se 
quencing kit (PET^^-f FA>f ^J/XrAX|iS) <fctfDNA*/- * 3 
73S (PETT^-f NVUtt/^rAX^) &fflv^£bfco ^StlfcifellH! 

&*lfcDNAWr#i:J&l.l kbpMfcU fro»SRHS*&j&,fc yjtS6*&150 bp&#A/^ 

JH&1.4 kbp©DNA#T#&^i-£JtiBtf>>^*^ KS:iWIS»3REcoRIfeJ:tJfHincII( 
v^-rti%^tB3ittSfi)-??«JWTL, &J550 b P <z>|fft#£[IlxIXL£„ ^JSM1T*# 
O->0^f5^7^5 K&fflR#3!SEcoRI;i3J:aHlincII(V%?^ri%£ 
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fifty >mftufco 

JC&#£*lTV^y^X * K$:^I|SI^EcoRIfei;t>*XhoI(V^-rtl=fe)S?@^±Sg) 

Jt#*n-rL>^£*iTV^7°^x^ KSafttfe. 

»P>4lfe^n — ^j^^-rSDNAHr/iriOfillBBWfeDye terminator cycle sequen 
cing kit (PETT'^'f KaM ^"i/XrAXtt^) £ <fc tfDNA */ - * x. > if - 373S 
(PE77°^ K^>f*->*^AX*±gg) &«V*&£Lfc. ®2#[##2 
JC^L/feaiLSffi^W&^fcJ&y, ^n-^>^^tl^DNA^l±^-/ hflJ5fcP 
K-rsflKtata^* (1431 bp) &-£tf3 £:#WI!L£„ 
[0 0 2 6] 

Mtems (ppot^; MfcB2#l©jSMJr) 

SH«2TftSanfe7*; hft&©P PO»fc^cDNA©^*@g?!J£. 
«fV7h (GENETYX : SDCftig) V^TT ^ ^ MfeBH^JJC«SR"r S*«f fc. 

A*Kfcfc477fi©7$ y^tti; y#«S*u *©7^ y lfcffl3flliK3&J##iK:j3* 

l r ^ j mmm-tib o fc„ 

[0 0 2 7] 

„ >j-y iJX # l/^f-^ KttDNA^^iK (PE77°^-f KS/^-r-AXtfc : Model 394 D 
NA/RNA Synthesizer) SrJgV^ LTModel 394 DNA/RNA Synthesize 

rmmm (PE77°^>f KS/X^AXft) SEW DNAHr/&MH£ LT7f->, S/ 
^7->££tf^ >MB£"f S7*:*7*7 ^ #*>r h«I£ ( PE77° 

% V U*?- KfMSffl*- h y y S> ( PE77°^-f Fi/XfAXtt : OPC h y 
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^ Ffc^^fv-iibTMVMrjKy *^-i£^:n-f >jRj££:f?v^ P PO£n- 
F-rs*&l.5kbp©DNAWr^rS:iti|6bfco jKU * 9-^x>r £5 
?glil0pmolOiB^[I##5"e^$tl-5f^aSB^J^^^-5^-U =f 5? # VJt?- F. lOpmo 
l©SE^(##6-e^S4x«S3£BB^e>3a;S*U ^3?* U;*-^ F, 0.5/tltf)TaKaRa 
LATaq (S$gat*fc») , 5.0a1<Z>10x LA PCR buffer (S?M*fc§g) , £-*20nmo 
lCD4S^O^S (dATP, dCTP, dGTP, dTTP : ClontechftJR) , 10ng©||J6 
«2tC«fc-y»&*lfc9y h P PO<D±^cDM^ti^^^^ KS:0.5al^3Ky ;* ^ 

X@tt951CT?l#IfflliHfiU U >^Xgli55"CT2^iaf«iaL/, DNAsKy^ 

^ - if (c j: & #fixg ii72*c t? 3^ ra-fiis-r £ ZA/ZlI Ef ff o Ufc, ^tt 
xstt95t;T*i^isi»fib, r-- y >yxsi±55Tc-ei.54Ma«?aL/. 3j<y^9 

#y *9-i?^:n>f >jRJ£*F7«U SJ&?££MicroSpin S-400HR (7r^7i/ 

0i3;ft£DNA®T#£5fflgbfc o i©DNAWf^©5|ca8S:ffiIRB8P3llSacIIfeJ:tJt % Smal 
•etJ®Tb7tc — 2f, pBluescriptll SK+ (Stratagenefrig) &ftM^iiSacII;J3 «fc 
tf, Sma I (V^-ftlt»StB3t«:5fil) *£$JWrU 5' *«&##^.N»7;i/3tJ y 7*:* 

fjfj*(Z>2^CDDNA»f^S:T>f ^O^a-^JCtgy, DNA^-f 4* - V 3 > 3f y b ( 

Mr/1/ (SS3ttt9S) ^IIsibtr>^^'J>»ffit«:ofc«c$:ItU m 

[0 0 2 8] 

(^y HPPOJt^JCJ:S*»BhemG^iR«c©ffi#tt«») 
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HMM4"^#^5§^^^ #-£F.Yamamoto, H.Inokuchu H.Ozeki, (1988^) 
Japanese Journal of Genetics, 63^, 237-249^^ IC§H^£ tlX P P Oil 
fc* (hemGit^J^) *£&&£IS3&ffi:*»BBT3ttlC#A U *^*7>f 
>»*KlO/4 g/ml, r>tT2/U > Sr«F»fl!50 a g/ml J: o^tfLB^ 

mmzm&mmh. 37x:x2Bmmm^n^r^ 0 BT3w&i£7u-b±xm i m^& 

[0 0 2 9] 

©»««*ai«[S:»a!(OD600)*«1.0K:fiiSJ:"5K:*3§RLfc. r<DMfli!t&, # 
Sfb^S:S^©a^T^mPT?g^^lC^^4<Z)0.05^^^SbT37TC-e 

«*i6^iaife©«ffi(oD6oo)s:?ii)ebfc„ ewc^-raKa©^* 

[0 0 3 0] 

£««7 (lacU^l/y-b— l^^ALf:7>V hP POate^»3S^»»BT3 

pBR322&fl»BB**HindIIIi3,i:t^ Aval (V^-r*lt»S«5Stt») T?3JWrU *&1 
.4kb©Wf^rS:IBJRLfe. pREP4£ft|RgMiHindIII£ s l;t>\ Aval (v*T*lfc 

ffjj&<Z)2o<2DNA^#£^?D^:x-^lCgglK DNA^-f >f—>3 >3fy h ( 
&ffi^T*g-&Lfc. »&nfeSlS*-e*®S JMl09©=i>fc?^> h 

&W3KU lacy y U^-V-mmm^? &-*mmisfeo ^*#-£BT3#Mc^ 
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• h^V-i V U > • r>tTS/U L, 7>yh P POjfite 

-?&£>tflC, lacy »e^*«^AStlfe*»BBT3«c&fl5J#Lfc. 
[0 0 3 1] 

HJ&0J8 (lacy^I/y^-ae^&^ALfe^y h P P Ojfc£^»J|i:*»BBT3 

^jfi«7-e#e>nfciacy ^uyu-ie?fe#Abfc5*; h p poaus^is^ 

*»SBT3f*©»«J&*B?R &$5fl[ (OD600) #0.5{C £ 5 «fc ? IC#${ b £ c ^ 

«UT37TCT?jg£3J&ilU ##20l$W«<B*£(OD600)£a!£Lfc. ttlir#J£ 
»inLfcV^©mK&100X£ It, 04tC^*lJ^©ft^fcK: «fc y 50%if JBM© 
B&*lfc»/Ktt» O.llppmT'^ofeo 
[0 0 3 2] 

HJ6M9 F'JAJ/PPODNAi/t09D-^>^) 

Z3-^-$ KU (Chlamydomonas reinhardti i) CC407 Chlamydomonas G 

enetics Center (address: DCMB Group, Department of Botany, Box 91000, D 
uke University, Durham, NC 27708-1000, USA)J;yA#U 200/tE/m 2 /=g>CD^ 
^/^M^T, 7mM NH 4 CU 0.4mM MgS0 4 -7H 2 0, 0.34mM CaCl 2 -2H 2 0, 25mM V 
>8*y?A, 0.5mM hy^ (pH 7.5) , lml/L h^-WM^M. 1ml 
/L *K@tg£;fr TAP ?£flsJgifi (E. H. Harris, The Chlamydomonas Sourcebo 

ok. Academic Press, San Diego, 1989^, 576-577K) epT 5 B |8figF# U, 1$D8§ 

femmmmtDMMZ'StimmwL 200ml ci.oxio 6 ceiis/mi) *mr~ 0 

ZLtf>MJ»£> IS0GEN (B#^->*±) £ffi^Ttf«tf>^-rLT;WCLfc#o 
T£g#£^T&V\ ^ RNA ^Hbfc 0 $£&C, BioMag mRNA Purification Kit 

poly(A)RNA £#®Lfc 0 poly(A)RNA fr£>, Marathon cDNA A 

mplification Kit (Clontech *±) £M V»T#Mtf>"^ — ^ T;i/JC$£o TWift&ft 
3^ cDNA /Ky *^-1i?-3L'(yfcfa<DmM£.Lfc 0 

£!&«@B#j7bM£>&-5*y if** u*-*- KSrWKLfc. *y lis* l/** 1 KttDNA 
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&$M.HL (PE7^>f FS^T-AXtt : Model 394 DNA/RNA Synthesizer) £M 
V\ &f&m&1&il L/T Model 394 DNA/RNA Synthesizer^?^ (PET:/^-* FS/ 
^fAX?i) £MV\ DNA^jEfc«*ig£ LT7f->, $/h5/>, ^T-Vfeitf 

^TMbfe. £-f&b£;ty rf*? l/tf-^Ffcta-y Js* l/tf^F»®tt:*7-F 
U V V (PET 7 5 4 Ki/XfAXtt : OPC ij- h V vV) T*mmisf=.<D*>ffig.m 
«L*U if** F&W«Lfc. 

Jtfy ^ ^ — i^oof Advantage cDNA PCR Kit (Clontech *±) 

V^Tf^JS(Z)V^rLr;l/^C^^oTM^t^^$:i®$gL. 94°C l^H, &^-??7or; 4&m 
<DV4 1 UK 94°C 10#P^ r£^T*70 o C 4#H©-9->f * /!/& 4 10, 94°C 10 

#^3, 7&^T*68T; ^IfflO^-f ^^/&5ia, 94TC 10© Iffl, «feV^65T; S^rlS© 

»IC*^T, ^2kbp©«$(DitiIlS»T^3&^e>tlSr i: £3l|g L £ ^IC, Micr 
oSpin S400HR (Pharmacia Biotechfct) £jg ^T#M© 7^a7MC^o 

Tllf1^f?&V^/&^©^i!l<D? p ^-f V- £|&£U TA Cloning Kit (Invitr 
ogenfr) Zm^Tttm<D^-^TMzm^Tmft*ftte^mmmK*pCK2A7^ 

#^tl^j|B^Ay^^^ K*^-TSDNA»T>i©i^»@B^J$:Dye terminator cycl 
e sequencing kit (PET>^>f K/Ut^XfAXfil) 33 <fc DNA i/ - ? :n y 
1J--373S (PET^^>T FA^^i/X^AXttM) £ffiV^5£l,fco M 

mttiOT*&zti&&&m&Sifim*fr£&v* at-e^tfv^ h genetyx (sdc 

^cDNAT' 3b £ b 
[0 0 3 3] 

H*«10 (n-J-^ FyAJ/PPOa^CD^JIBS^M^^*-©*^) 
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fr&fcStfy =f** l/*^ F, £J:W#J##14T?j3*Stl£, *«lC«ffR*3R S 

U =jT5t # U^-^ KttDNA^JEftSIS (PET ^^>T Ki/^rAX?± : Model 394 DNA/R 
NA Synthesizer) fcjgvv ^f&m&mt IT Model 394 DNA/RNA Synthesizer^ 
^ (PET^-f KS/^fAXtt) feffiv^ DNA-£$cf$|jI tLT7r->, $/ F 
^r->^itJt^^ >JCffl^^r*7*^7*T^ df>f ( PET^^ 

* l/*^ F*MS«#- F U y S> ( PET^v^T Fi/7f AX?i : OPC A-b'J y 
P) T*»«Lfc©^i*EE««L;*-y if** l/** 1 F&WKLfc. 

?:iItU fro, K^J##13AOEffiM##14-e^3tl*«Ei£ffi^e>«sS*U 
I?** I/*-*- FSr^"9>f v-i: LTMv>TjKU x >T >&J£&ev^ P 

PO&3- F"T <&*&2kbp©DMA»T^Sie*iL/fc- sKU ^ 9-^x>f 
W«SlS?Rliiop«oi©K5g##i3T*^3*i«l&3SfB^J^&<fcS^-U * 1/^-5=- 
F. 10pBol©BB^J#^14T?^S4l*ai£ffi^J^&3&**y l^*^F, 0.5 

^ l(Z>TaKaRa LATaq (§iB3ft*fcJg) . 5.0/tl<Z>10x LA PCR buffer (S*gSg*±§g) 
. #*20 nmol©4S^©ifett (dATP. dCTP, dGTP, dTTP : ClontecbfcfclS) , &t>* 
, 10ng©2gJS#! 9 y#e>tl&3-^-^ F'J A$/PPOCD£:KcDNA&-g-tr:79* 
^ FSr0.5«l*sKU *^-1?^a:>f S/jRjSM^a.-^'KlSy, ScBjfHMc&flHj*. 
T±*&50*i li: LTSHSkfe. sK'J * 9— ^x>f >MJESlCfeWS#XSttT 

sa©*fr-e*fofc. 35ttxgtt95x;T?i#rafiiiBu r--y>^xe«55r;T?2 
^TOt, dnaj}\ y * ^ - if «fc & #sxgtt72Tc t-3# 6»l*>f # 
^/&iiaffofcft, ^ttxHttssr^i^rafiutaL, r--y >**x=g&55r-ei. 

&34[§tfTo£ 0 

sKy ;* ^-if^x^r >iR/Sj»T«. &J&?££MicroSpin S-400HR (77*7J/ 

mznt=.mmKzmmvt~o zL<DDnmfn(D^^mmmm sad fe«tt>\ sail 
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T'WmLfco 7^7,$. F PUC118 (SS3S«:38) &*l«»iR Sad 

saii (v>-rti : fos?s^±$g) vwmis* 5' ^aesff^/MST^^y 7^^7? 

^iS3itfc*i) &ffiv^*g-&Lfc. #e>*ifcfilS»[^»a JM109 <Dny\£^-y 

&mm±m) ^mnmm^xyy^z/vymmti^-Dr^m^mtki^ m 

[0 0 3 4] 

2lifi#9lOT?#fc&^'<**-&F.YaM«oto, H.Inokuchi, H.Ozeku (1988^ 
) Japanese Journal of Genetics, 63#, 237-249*B^iCia^£ tl,T P P O 

&J»»ffiiOitt g/mi, y>\z */V yzmmmso/i g/mi £&s<fc o^tihBm 

fe^M^i' ^ - 5:iA b fcttiiMftl^^ ^ n D - - M$ tifc. 
[0 0 3 5] 

##M1 (ti^Affl P P O tfe^ ^ ^ - 

p oans^^* # - zmm-rz. 

„ tfU ST*? KttDNA^J^SIS (PET^^f KS/^rAXtt : Model 394 D 

NA/RNA Synthesizer) &JgV\ LT Model 394 DNA/RNA Synthesize 

htsy. ?y—y&£Tf*$>Ktt}!Z't&7*x-7ity$#>(h&m (pet^^ 
* i/*^ fma- h y y s; (PEry^-r f^>^^a^± : opc # - h y y is 
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Vm^ftt^v hffi&CDP POcZ>^gcDNA££IM£ U fro, S5 

V-hLTM^Titfy *^-if^i>f ^S/Sfcffvv ^ v hPP05:3-Kt5 
m.5kb P <Z)DNAI$T/t£:*tipIT£ 0 M^KU * ^-if^-^>f 0.2ml^3}<y* 
7 - if ^ a: yRl&m* 3. - ^lC10pmolOiB^IJS#7-e^$ nSffiSIBJfl^ £ & 

5* # Uvt"^ K> 0. 5 fi 1 CD Advantage KlenTaq Polymerase Mix (ClontechftifgO , 
2.5/ct l©10x KlenTaq PCR reacion buffer (Clontechfrgg) , 5nmolC7)4H£g 
CD^» (dATP, dCTP, dGTP, dTTP : Clontech^tjg) „ JgtXf. l£J6«2tC J: »J #6 
nfe5f ht&5fctf)P PO<Z)£*cDNA10ng£#n;i, £*£25 ytt 1 1. LTfto . ^Etf 
U * 9 - if ^ x. KlfeW* #XgttT8B©^#"Cff Z> o ^ttXSl±94TC "£ 

U JctfDNAaKU ;* ^-if IC £S#«Xg 1*65X3 T?4#WfiHfi-r*S 

2i^>f ^;i/S:15iafTe) 0 >Ky j*^-if^ai-f ^ffc^T^, ,Kl&?&£MicroSpin S 
-400HR (77;V7i/7/Htf^tti) TfHtift-r -5 3 £ Id «fc »; y ;* =7 - iff- i 
-f >£j&CJ:oT^ipS£;ft£DNA|^#£¥t§gi-£ 0 r ©DNA®T#<Z);fc$g$:DNA^ 
>f^>^7h (S«3i*t«) &fflv*T¥»flsbfc#U T4JKU ua-^F* 
if (SMitftfg) -es'jfcsgicy >^*$!#^-t^o 
— # % pUC19fi*C7)GUS|g^K^ ^f-pBI221 (Clontechf±$g) &ffl|8&3gSma I 

pCDDNAWftf&ISJKU *3BS:DNA^"9 y-r4 > V* v V (SSlttS) *m^T 

ifi^©2o©DNA|ft#£v>f ? H^;a-^C$gy, DNA^>f >f-S/3 >3ry h ( 
£i@3gtt«) S:fflV^TJe^•r-&. #<=>*l£&*MT**fl§m HB101<Z)=i>lf^> h 

tC, ^$tlfe«fc{C^$tlSy^^$ F07t3liy75!7- : E1f>fi")'f^ 
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[0 0 3 6] 

mxm p p om^mm<^ z - zwmtz* 

. *V 351? V*?- FliDNA-^-^fi (PET^^-f KS/XrAXtt : Model 394 D 
NA/RNA Synthesizer) £JgV\ It Model 394 DNA/RNA Synthesize 

rmmm ( PET^9-r K^X^AXft) £«W DNA^^t LT7f->, 
M>>, ^T-^JSi^f 5 >lC*B^-r&-7*X7#yi~ #4 hu,m ( PET 

mmwrnzk vm^nfe^v ha*<z>p pcxd^cdnast^m^u ib#j##7 

^-1f?-:ii-f bft^OPPO^n- F-tS^Jl.SkbpCDDNAiT 

^ffl^3--^C10pmol©ie^rj##7-r^$^-5^BB^I^e>3&'5^-U in* * 1/ 
tf^K. lOpmol^gH^J^S-e^^tlS^iH^j^^^^^U zi5?^ K, 0 

.5 # 1<Z> Advantage KlenTaq Polymerase Mix (Clontech£fcjg) , 2.5 yet l(£)10x Kle 
nTaq PCR reacion buffer (Clontech?±§g) „ #>!ir5nmol<Z) 41181 £>i&3£ (dATP, d 
CTP, dGTP. dTTP : Clontech*±§g) , &t>\ HSSM2&C «fc y #?>tlfe^ <y h fi5fc(Z> 
P P O ©^ScDNA £-g-t?DNA10ng£;&n;L, ±4 5:25 jcilfcLsKU.*^- ^ -< > 

Rfc *ft?o m# u ^ ^ - if ^ ac >r #x^«Tsa<z)^#T-ff o . 

3fcteigtt94 , c T?i^ra«a u r u > funis <£ dnajk u * 9 - ic «t § 

#SXeJi65r;T4#W«ifii-SSSl-*>f ^^/S:lBFfTofc«, £ettXgtt94t;T*3 
o^rafiSia U 7--'J> £ tfDNA;tf u * 9 - If IZ J: 3 #filg T* 
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M&MicroSpin S-400HR (7 7^/7>>7/U tf^ftSS) •7**54'^ -5 - £ tC J: y 
jjf'J *^-i£^x-f >SlSKlJ:-3TitllS*lfeDNAWr^rS:»S8-r*. CK&DNAWrtf 

— pBIN19ffi^0)GUS#g^A^^-U ^-pBI121 (Clontechftjg) 
RggpifiSma I , Sad (V^ftltSIMIS) TH^U GUS«3t3t^?«:3t 

BaM©2o(DDNA»T^$:V>r ^ n^o.-^tC^U, DNA^-f>f-i/ 3 h ( 

SiMS) £M^TM-S-r<5„ HB101<Z>=i> tr^> h 

P PO<Z>zr- Fffi«#JE;£lfttc#A3*iTV*S7 , ^:*S KSr38ftU*|ifeia«l3»A 
[0 0 3 7] 

3^ KUAS/fi*©PPOS:ffi[«f»IIIS^»3a3*«fc«)K:, tt&&&*Am 

p p o«^#§^ * 9 - 
msM9 , r#&tife3^-^ F'jAi/fi*ppoi^ cdna mmmftzft-D p 

CR2.1 7"^*^ MISailK NotI £<fctf Spel (V^Jlt^igitftig) -em 

ffcU *SglC NotI Spel ©«^5|5»&#o*3J|& 2kb P KUA 

S/fi5fcP POst'fe^- cDNA $tJt-&#£ 0 — 2u pBluescriptl I KS+ (Stratagene 

tt») zrnmmm Noti fc^t* s P ei (^rtifc^sitttS) -tmjjwtu 5' 

<Z)DNA0|T^$:V^^n5 : -n.-7'lC^y. DNA9>f4f- 5/ a >3fy h (StBitttSR) 
S:fflv\T*g^-r*. #e>tl<5R/S?ST'7<l»m HB101©n>tf^> (SS5t 



miE#¥ 11-3015368 



10 — 099619 



femiZ<£mtZfr2>75X$ K&SifcU n-^^ K U AS/ft3feP P oat-g^ cDNA 
mfttf^^XS. FpBluescriptll KS+lC#PA£*lT ^5 * H - > £^5 0 

mhtit^^^^ F-&ffimmm BamHi &j:t>* sad ^-m^mmtm) t? 

MftU 5fc3&JC BamHI fccfctf Sad ©iKt*^$:^0^$^ 2kbp ©n^* F 
U^i/fi^PPOil^ cDNA ISt#£#£ 0 — PBI221 £<fctf pBI121 (V*^* 
tit) Clontech tfcjg) & % -ttl-^tl, f&HSBJg BamHI £<fc£>* SacI (V>-ftl%S 

. 5' *«$:TOi7^'J7#X77^-t* (£igmrJB) rBtU>ift-ffci- 
5„ 3^ FU AS/fi*P POate-? cDNA ®T#£> PBI221 &£V^tt PBI121 

y*vh (%.mm±m) &m^Ttg&-t&. mbth&Rj&m-exnm hbioioh 

y^yh^JU (^«3tttl3) £7£H3£&U PB1221 /<**-»i#i:<z>9>f$* 
-t/ny<Dm^izitry^^vym^ PB1121 ^*#-jfft#£<z)^>f— >a 

^mZtl&zf^XS. K&»f£U 3^-^ K<JA5/fi*PPOafi-f cDNA Wr## 
PBI221 ***-WrJifc#A^fcl«SMJB:79;*.^ F> PBI121 ^ 

[0 0 3 8] 

##M2 £ tz. it&mm 3 e> *i s hsm* a 9 v v p p o ae^iss*'* ? # 

ontech$t$g : GUS y->7a-i;'3> > >7fA) &CJ:U> Agrobacter ium tumefa 
ciens LBA4404&C#i\ 3<Z>®«£. *t<ft3ft^tftf^V-aT^/ (ft^t, 

ttt'fx^f^^^, 1990^) (cia^©^^ic2iDT, mmmmvtzAzi 

T&mM$k9rtn*:m2> 0 PflSfclC, N.Pawlicki et al„ (199 
2*£) Plant cell, Tissue and Organ Culture, ^31#, 129-139HlCiH^tf>:£?£ 

o ISIfilC, J.Puonti-Kaerlas et al., (1990^) Theoretical and Applied G 
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enetics, fg80#, 246-252JOCfEiK<Z)#&{Cip CT, 4ff®6^lC|§#$^:fex> F 

«^*-*fett3t§ K'JAJ/PPO it^HS^ * * - £ #^3-291501 &C 
£l#-fX£#3„ l^tC &H*>^, (1994^) W«t^$tf£, fg44#. grjflffi 

ehjcsiiau *zm&o mmi^ <&%hm. (1995^) w«#^3t 

^jie>^, (1995^) sg44=g. go#i#, 67hk:sb*©# 

T^f?^*^ A ft*§llC, M.E. Fromm et al., ( 1990^) BIO/TEC 

HN0L0GY, ^8^ 833-839KtCfB«<Z>:£&JCi5pCT. 9 Jbif>tZ& V h ? 

[0 0 3 9] 
[0 0 4 0] 

[@B^<z)^#^m^] 

1. : 

7f hffi5fctf)P PO*tte^-tf)cDNAlC=l- FStlTV^S^ FV7IPPO 

2. U#[#^2 : 
3 .Bi#l##3 : 
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4 .ffi#f##4 : 

@B?!!#-Jf 5 : 

ti^Affl^^ h**PPO*te^$l!^?#-fc£tfi!8^AM:7>;/ hfi* 

p p o ?m ^ # * - & mm &c m v * £ ^ ^ >f v - © % a bbju & a* -r . 

i£SM£AM^y bfi5fePPO*te^3l^#-£J:tfl^#AM^y M&* 
P P O »J5 ^ # # - GD«i§ C ffl V x t=. -7 =5 >i T - <D M.mm&} £ 7* -t 
9. @a^J##9 : 

3^ FU A>>fi5fc<Z)P P OStfc^-CDcDNAlCn- FSftTV^SP PO©7^ 7 

I O.S2#J##l 0 : 

FU AJ/fi^0P P O^fc^OcDNA? n-><Z>3&MB#J&^i- 0 

I I .mmtti i : 

1 2 .@B#J#-5f 1 2 : 
1 3 . @B#J## 1 3 : 
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1 4 .M^m^rl 4 : 
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[0 0 4 1 ] 

K#l## : 1 

m&}<D&£ : 477 

: Fisher 344 

^Zm-tm^ : peptide 
. : 1..477 

Met Ala Arg Thr Val He Val Leu Gly Gly Gly He Ser Gly Leu Ala 

15 10 15 

Ala Ser Tyr His Leu Thr Arg Ser Pro Ser Pro Pro Lys Val lie Leu 

20 25 30 

Val Glu Gly Ser Lys Arg Leu Gly Gly Trp He Arg Ser Val Arg Gly 

35 40 45 

Ser Asp Gly Ala He Phe Glu Leu Gly Pro Arg Gly He Arg Pro Ala 

50 55 60 

Gly Ala Leu Gly Ala Arg Thr Leu Leu Leu Val Ser Glu Leu Gly Leu 
65 70 75 80 

Glu Ser Glu Val Leu Pro Val Arg Gly Asp His Pro Ala Ala Gin Asn 

85 90 95 

Arg Phe Leu Tyr Val Gly Gly Ala Leu His Pro Leu Pro Ser Gly Leu 
100 105 110 
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Arg Gly Leu Leu Arg Pro Ser Pro Pro Phe Ser Lys Pro Leu Phe Trp 

115 120 125 

Ala Gly Leu Arg Glu Leu Thr Lys Pro Arg Gly Lys Glu Pro Asp Glu 

130 135 140 

Thr Val His Ser Phe Ala Gin Arg Arg Leu Gly Pro Glu Val Ala Ser 
145 150 155 160 

Leu Ala Met Asp Ser Leu Cys Arg Gly Val Phe Ala Gly Asn Ser Gin 

165 170 175 

Glu Leu Ser He Arg Ser Cys Phe Pro Ser Leu Phe Gin Ala Glu Gin 

180 185 190 

Thr His Gly Ser Met Leu Leu Gly Leu Leu Leu Gly Ala Gly Gin Thr 

195 200 205 

Pro Gin Pro Asn Ser Ser Leu He Arg Gin Ala Arg Ala Glu Arg Trp 

210 215 220 

Ser Gin Trp Ser Leu Arg Gly Gly Leu Glu Met Leu Pro Gin Ala Leu 
225 230 235 240 

His Asn Tyr Leu Thr Ser Lys Gly Val Thr He Leu Ser Gly Gin Pro 

245 250 255 

Ala Cys Gly Leu Ser Leu Gin Pro Glu Gly His Trp Lys Val Ser Leu 

260 265 270 

Gly Asp Ser Ser Leu Glu Ala Asp His He He Ser Thr lie Pro Ala 

275 280 285 

Ser Val Leu Ser Lys Leu Leu Pro Ala Glu Ala Ala Pro Leu Ala His 

290 295 300 

He Leu Ser Thr He Gin Ala Val Ser Val Ala Val Val Asn Leu Gin 
305 310 315 320 

Tyr Lys Gly Ala Cys Leu Pro Val Gin Gly Phe Gly His Leu Val Pro 

325 330 335 

Ser Ser Glu Asp Pro Thr Val Leu Gly He Val Tyr Asp Ser Val Ala 
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340 345 350 

Phe Pro Glu Gin Asp Gly Asn Pro Pro Gly Leu Arg Leu Thr Val Met 

355 360 365 

Leu Gly Gly Tyr Trp Leu Gin Lys Leu Lys Ala Asn Gly His Glu Leu 

370 375 380 

Ser Pro Glu Leu Phe Gin Arg Ala Ala Gin Glu Ala Ala Ala Thr Gin 
385 390 395 400 

Leu Gly Leu Lys Glu Gin Pro Ser His Cys Leu Val His Leu His Lys 

405 410 415 

Asn Cys He Pro Gin Tyr Thr Leu Gly His Trp Gin Lys Leu Asp Ser 

420 425 430 

Ala Leu Gin Phe Leu Thr Ala Gin Arg Leu Pro Leu Thr Leu Ala Gly 

435 440 445 

Ala Ser Tyr Glu Gly Val Ala Val Asn Asp Cys He Glu Ser Gly Arg 

450 455 460 

Gin Ala Ala lie Ala Val Leu Gly Thr Glu Ser Asn Ser 
465 470 475 

[0 0 4 2] 
6B#I#^ : 2 
6B#f©*3 : 1638 

mm<om : mm 

@2#Itf)g£g : cDNA to mRNA 

mm 

: Fisher 344 

ft&Zmtm^ : CDS 
#£&fi : 143.. 1576 

4 3 11-3015368 
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Ztikfehttm : S 

CGTACACGCG CGTTTTGCAT TAGTTGCTCA TTAATCAGTA AGTGCCCAGA GGTGGGGTAC 60 
GGGACCCGTG GGGTTTCTGC AGTTGTAAAG CAGGGTGCCT CCCGTTCTCC TGGGGTATCT 120 
CGACTTTCCC CCAGGCCTTA CG ATG GCC CGG ACT GTG ATA GTG CTT GGC GGA 172 

Met Ala Arg Thr Val lie Val Leu Gly Gly 
1 5 10 

GGT ATC AGC GGA TTG GCC GCA AGT TAT CAT CTG ACC CGA AGC CCC AGT 220 
Gly He Ser Gly Leu Ala Ala Ser Tyr His Leu Thr Arg Ser Pro Ser 

15 20 25 

CCT CCT AAG GTG ATC TTA GTG GAG GGC AGC AAA CGT TTG GGA GGC TGG 268 
Pro Pro Lys Val He Leu Val Glu Gly Ser Lys Arg Leu Gly Gly Trp 

30 35 40 

ATC CGT TCA GTC CGA GGA TCA GAT GGT GCG ATC TTT GAA CTT GGA CCT 316 
lie Arg Ser Val Arg Gly Ser Asp Gly Ala He Phe Glu Leu Gly Pro 

45 50 55 

CGA GGA ATT AGG CCG GCT GGA GCC CTG GGA GCC CGG ACC CTG CTC CTG 364 
Arg Gly He Arg Pro Ala Gly Ala Leu Gly Ala Arg Thr Leu Leu Leu 

60 65 70 

GTT TCT GAA CTT GGC TTG GAA TCC GAA GTC TTG CCT GTC CGA GGG GAT 412 
Val Ser Glu Leu Gly Leu Glu Ser Glu Val Leu Pro Val Arg Gly Asp 
75 80 85 90 

CAT CCA GCT GCC CAG AAC CGG TTC CTG TAT GTA GGC GGT GCC CTG CAC 460 
His Pro Ala Ala Gin Asn Arg Phe Leu Tyr Val Gly Gly Ala Leu His 

95 100 105 

CCC CTA CCC TCT GGC CTC AGG GGG CTA CTT CGT CCT TCA CCC CCC TTC 508 
Pro Leu Pro Ser Gly Leu Arg Gly Leu Leu Arg Pro Ser Pro Pro Phe 

110 115 120 

TCA AAA CCT CTA TTT TGG GCT GGA CTG AGG GAG TTG ACG AAG CCC AGG 556 
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Ser Lys Pro Leu Phe Trp Ala Gly Leu Arg Glu Leu Thr Lys Pro Arg 

125 130 135 

GGC AAA GAG CCT GAT GAG ACT GTG CAC AGT TTT GCC CAG CGC CGC CTT 604 
Gly Lys Glu Pro Asp Glu Thr Val His Ser Phe Ala Gin Arg Arg Leu 

140 145 150 

GGA CCT GAG GTG GCG TCT CTG GCT ATG GAC AGC CTT TGC AGA GGA GTG 652 
Gly Pro Glu Val Ala Ser Leu Ala Met Asp Ser Leu Cys Arg Gly Val 
155 160 165 170 

TTT GCT GGC AAC AGC CAA GAG CTC AGC ATC CGG TCC TGC TTT CCC AGT 700 
Phe Ala Gly Asn Ser Gin Glu Leu Ser He Arg Ser Cys Phe Pro Ser 

175 180 185 

CTC TTC CAA GCT GAA CAA ACC CAC GGG TCC ATG TTA CTG GGG CTG CTG 748 
Leu Phe Gin Ala Glu Gin Thr His Gly Ser Met Leu Leu Gly Leu Leu 

190 195 200 

CTG GGG GCA GGG CAA ACT CCA CAG CCC AAT TCC TCA TTA ATT CGT CAG 796 
Leu Gly Ala Gly Gin Thr Pro Gin Pro Asn Ser Ser Leu He Arg Gin 

205 210 215 

GCC CGC GCT GAG CGA TGG AGT CAG TGG TCA CTC CGT GGA GGG CTG GAG 844 
Ala Arg Ala Glu Arg Trp Ser Gin Trp Ser Leu Arg Gly Gly Leu Glu 

220 225 230 

ATG TTG CCC CAG GCC CTT CAT AAC TAC CTA ACA AGT AAA GGG GTC ACT 892 
Met Leu Pro Gin Ala Leu His Asn Tyr Leu Thr Ser Lys Gly Val Thr 
235 240 245 250 

ATC CTC AGT GGT CAG CCA GCC TGC GGG CTC AGC CTT CAG CCA GAA GGG 940 
He Leu Ser Gly Gin Pro Ala Cys Gly Leu Ser Leu Gin Pro Glu Gly 

255 260 265 

CAC TGG AAG GTG TCT CTA GGG GAC AGC AGT CTG GAG GCT GAC CAC ATT 988 
His Trp Lys Val Ser Leu Gly Asp Ser Ser Leu Glu Ala Asp His lie 
270 275 280 

4 5 tfJSEff^ 11-3015368 



10—099619 



ATA AGC 
He Ser 

GCT GCA 
Ala Ala 
300 
GCC GTG 
Ala Val 
315 

TTT GGA 
Phe Gly 

GTG TAT 
Val Tyr 

CTC AGA 
Leu Arg 

GCC AAT 
Ala Asn 
380 
GAA GCG 
Glu Ala 
395 

TTG GTC 
Leu Val 

TGG CAA 
Trp Gin 



ACC ATT 
Thr He 
285 

CCT CTG 
Pro Leu 

GTG AAT 
Val Asn 

CAT CTG 
His Leu 

GAC TCG 
Asp Ser 
350 
CTG ACT 
Leu Thr 
365 

GGC CAT 
Gly His 

GCT GCC 
Ala Ala 

CAT CTA 
His Leu 

AAA CTA 
Lys Leu 



CCA GCT 
Pro Ala 

GCT CAC 
Ala His 

CTG CAG 
Leu Gin 
320 
GTG CCA 
Val Pro 
335 

GTT GCT 
Val Ala 

GTG ATG 
Val Met 

GAA TTG 
Glu Leu 

ACA CAG 
Thr Gin 
400 
CAC AAA 
His Lys 
415 

GAC TCA 
Asp Ser 



TCA GTG 
Ser Val 
290 
ATC CTG 
He Leu 
305 

TAC AAA 
Tyr Lys 

TCC TCA 
Ser Ser 

TTT CCT 
Phe Pro 

TTG GGA 
Leu Gly 
370 
TCT CCA 
Ser Pro 
385 

TTA GGA 
Leu Gly 

AAC TGT 
Asn Cys 

GCT CTG 
Ala Leu 



CTC AGC 
Leu Ser 

AGT ACC 
Ser Thr 

GGA GCT 
Gly Ala 

GAA GAC 
Glu Asp 
340 
GAG CAG 
Glu Gin 
355 

GGT TAC 
Gly Tyr 

GAG CTA 
Glu Leu 

CTG AAA 
Leu Lys 

ATC CCT 
He Pro 
420 
CAA TTC 
Gin Phe 



AAG CTG 
Lys Leu 

ATC CAA 
He Gin 
310 
TGT CTG 
Cys Leu 
325 

CCG ACC 
Pro Thr 

GAT GGG 
Asp Gly 

TGG TTA 
Trp Leu 

TTC CAA 
Phe Gin 
390 
GAG CAA 
Glu Gin 
405 

CAG TAT 
Gin Tyr 

CTG ACG 
Leu Thr 



CTC CCT GCC GAG 
Leu Pro Ala Glu 
295 

GCT GTG TCT GTG 
Ala Val Ser Val 



1036 



CCT GTG 
Pro Val 

GTC CTG 
Val Leu 

AAC CCC 
Asn Pro 
360 
CAG AAG 
Gin Lys 
375 

CGA GCA 
Arg Ala 



CAG GGA 
Gin Gly 
330 
GGA ATC 
Gly He 
345 

CCA GGC 
Pro Gly 

CTG AAA 
Leu Lys 

GCA CAG 
Ala Gin 



CCA AGC CAT TGC 
Pro Ser His Cys 
410 

ACA CTA GGC CAC 
Thr Leu Gly His 
425 

GCC CAG AGG TTG 
Ala Gin Arg Leu 



1084 



1132 



1180 



1228 



1276 



1324 



1372 



1420 



1468 



4 6 
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430 435 440 

CCC CTG ACT TTG GCT GGG GCC TCC TAT GAG GGG GTA GCT GTC AAT GAC 1516 
Pro Leu Thr Leu Ala Gly Ala Ser Tyr Glu Gly Val Ala Val Asn Asp 

445 450 455 

TGT ATA GAG AGT GGG CGC CAG GCA GCA ATT GCT GTC CTG GGC ACA GAA 1564 
Cys lie Glu Ser Gly Arg Gin Ala Ala He Ala Val Leu Gly Thr Glu 

460 465 470 

TCG AAC AGC TGA CCCCCACTCT CCTACTCATG AAAGTAAAAG TTGATGGAGC 1614 
Ser Asn Ser 
475 

TTGAAAAAAA AAAAAAAAAA AA 1636 
[0 0 4 3 ] 

bb#[#-s : 3 

mn<D^ : 28 

sb#j©m : mm 
morn. : -#«t 

TTTGCAGAGG AGTGTTTGCT GGCAACAG 28 
[0 04 4] 

mnm^ - 4 

ffi?!I©«S : 29 

mnom mm 
mom : 

AGCCGCTTCC TGTGCTGCTC GTTGGAATA 29 

[0 0 4 5] 
HB#I## : 5 



ffiSE#¥l 1 



-3015368 



#3*1 0-0 9 9 6 1 9 



IB#I<Z);R£ : 25 

mpsom : mm 
mom : 

BB?o©ais : (-^^ U if* * p^-^ K) 

AGGCCTTACC GCGGCCCGGA CTGTG 25 

[0 0 4 6] 
S2#!## : 6 
mm<D^ : 25 

: 

TAGGAGAGCC CGGGTCAGAT GTTCG 25 

[0 0 4 7] 
@B^!f## : 7 
@B#J(DJ*£ : 25 

mm&m mm 

ATGGCCCGGA CTGTGATAGT GCTTG 25 
[0 0 4 8] 

m^m^r : 8 

: 25 

mn<Dm •. mm 

mmomm m&mm u =r * * i/*^ f) 

4 8 ffiSEf^ 11-3015368 



#3p 10 — 099619 



TTCATGAGTA GGAGAGTGGG GGTCA 25 
[0 0 4 9] 

bj#i## : 9 

ffi#l©«3 : 563 

MM 

: =3-^^ KU AS/ 
: CC-407 

Met Met Leu Thr Gin Thr Pro Gly Thr Ala Thr Ala Ser Ser Arg Arg 

15 10 15 

Ser Gin He Arg Ser Ala Ala His Val Ser Ala Lys Val Ala Pro Arg 

20 25 30 

Pro Thr Pro Phe Ser Val Ala Ser Pro Ala Thr Ala Ala Ser Pro Ala 

35 40 45 

Thr Ala Ala Ala Arg Arg Thr Leu His Arg Thr Ala Ala Ala Ala Thr 

50 55 60 

Gly Ala Pro Thr Ala Ser Gly Ala Gly Val Ala Lys Thr Leu Asp Asn 
65 70 75 80 

Val Tyr Asp Val lie Val Val Gly Gly Gly Leu Ser Gly Leu Val Thr 

85 90 95 

Gly Gin Ala Leu Ala Ala Gin His Lys lie Gin Asn Phe Leu Val Thr 

100 105 110 

Glu Ala Arg Glu Arg Val Gly Gly Asn He Thr Ser Met Ser Gly Asp 

115 120 125 

Gly Tyr Val Trp Glu Glu Gly Pro Asn Ser Phe Gin Pro Asn Asp Ser 
130 135 140 

4 9 £BH#¥ 11-3015368 
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Met Leu Gin He Ala Val Asp Ser Gly Cys Glu Lys Asp Leu Val Phe 
145 150 155 160 

Gly Asp Pro Thr Ala Pro Arg Phe Val Trp Trp Glu Gly Lys Leu Arg 

165 170 175 

Pro Val Pro Ser Gly Leu Asp Ala Phe Thr Phe Asp Leu Met Ser He 

180 185 190 

Pro Gly Lys lie Arg Ala Gly Leu Gly Ala He Gly Leu He Asn Gly 

195 200 205 

Ala Met Pro Ser Phe Glu Glu Ser Val Glu Gin Phe He Arg Arg Asn 

210 215 220 

Leu Gly Asp Glu Val Phe Phe Arg Leu He Glu Pro Phe Cys Ser Gly 
225 230 235 240 

Val Tyr Ala Gly Asp Pro Ser Lys Leu Ser Met Lys Ala Ala Phe Asn 

245 250 255 

Arg He Trp He Leu Glu Lys Asn Gly Gly Ser Leu Val Gly Gly Ala 

260 265 270 

He Lys Leu Phe Gin Glu Arg Gin Ser Asn Pro Ala Pro Pro Arg Asp 

275 280 285 

Pro Arg Leu Pro Pro Lys Pro Lys Gly Gin Thr Val Gly Ser Phe Arg 

290 295 300 

Lys Gly Leu Lys Met Leu Pro Asp Ala He Glu Arg Asn He Pro Asp 
305 310 315 320 

Lys He Arg Val Asn Trp Lys Leu Val Ser Leu Gly Arg Glu Ala Asp 

325 330 335 

Gly Arg Tyr Gly Leu Val Tyr Asp Thr Pro Glu Gly Arg Val Lys Val 

340 345 350 

Phe Ala Arg Ala Val Ala Leu Thr Ala Pro Ser Tyr Val Val Ala Asp 

355 360 365 

Leu Val Lys Glu Gin Ala Pro Ala Ala Ala Glu Ala Leu Gly Ser Phe 



5 0 ffl$E#¥ 11-3015368 
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370 375 380 

Asp Tyr Pro Pro Val Gly Ala Val Thr Leu Ser Tyr Pro Leu Ser Ala 
385 390 395 400 

Val Arg Glu Glu Arg Lys Ala Ser Asp Gly Ser Val Pro Gly Phe Gly 

405 410 415 

Gin Leu His Pro Arg Thr Gin Gly He Thr Thr Leu Gly Thr He Tyr 

420 425 430 

Ser Ser Ser Leu Phe Pro Gly Arg Ala Pro Glu Gly His Met Leu Leu 

435 440 445 

Leu Asn Tyr lie Gly Gly Thr Thr Asn Arg Gly He Val Asn Gin Thr 

450 455 460 

Thr Glu Gin Leu Val Glu Gin Val Asp Lys Asp Leu Arg Asn Met Val 
465 470 475 480 

He Lys Pro Asp Ala Pro Lys Pro Arg Val Val Gly Val Arg Val Trp 

485 490 495 

Pro Arg Ala He Pro Gin Phe Asn Leu Gly His Leu Glu Gin Leu Asp 

500 505 510 

Lys Ala Arg Lys Ala Leu Asp Ala Ala Gly Leu Gin Gly Val His Leu 

515 520 525 

Gly Gly Asn Tyr Val Ser Gly Val Ala Leu Gly Lys Val Val Glu His 

530 535 540 

Gly Tyr Glu Ser Ala Ala Asn Leu Ala Lys Ser Val Ser Lys Ala Ala 
545 550 555 560 

Val Lys Ala 
563 

[0 0 5 0] 
@B#J## : 10 
K#|CDSS : 1838 

mw&m : mm 



&f2E#¥ 11-3015368 



10 — 099619 



gB#f<Z>ggg : cDNA to mRNA 
: CC-407 

&mzm-?m^ cds 

: 2.. 1793 

A ATG ATG TTG ACC CAG ACT CCT GGG ACC GCC ACG GCT TCT AGC CGG 46 
Met Met Leu Thr Gin Thr Pro Gly Thr Ala Thr Ala Ser Ser Arg 

15 10 15 

CGG TCG CAG ATC CGC TCG GCT GCG CAC GTC TCC GCC AAG GTC GCG CCT 94 



ffiflff 5 ] 2 11-3015368 



iff 5£ 10 — 099619 



Arg Ser Gin lie Arg Ser Ala Ala His Val Ser Ala Lys Val Ala Pro 

20 25 30 

CGG CCC ACG CCA TTC TCG GTC GCG AGC CCC GCG ACC GCT GCG AGC CCC 142 
Arg Pro Thr Pro Phe Ser Val Ala Ser Pro Ala Thr Ala Ala Ser Pro 

35 40 45 

GCG ACC GCG GCG GCC CGC CGC ACA CTC CAC CGC ACT GCT GCG GCG GCC 190 
Ala Thr Ala Ala Ala Arg Arg Thr Leu His Arg Thr Ala Ala Ala Ala 

50 55 60 

ACT GGT GCT CCC ACG GCG TCC GGA GCC GGC GTC GCC AAG ACG CTC GAC 238 
Thr Gly Ala Pro Thr Ala Ser Gly Ala Gly Val Ala Lys Thr Leu Asp 

65 70 75 

AAT GTG TAT GAC GTG ATC GTG GTC GGT GGA GGT CTC TCG GGC CTG GTG 286 
Asn Val Tyr Asp Val He Val Val Gly Gly Gly Leu Ser Gly Leu Val 
80 85 90 95 

ACC GGC CAG GCC CTG GCG GCT CAG CAC AAA ATT CAG AAC TTC CTT GTT 334 
Thr Gly Gin Ala Leu Ala Ala Gin His Lys He Gin Asn Phe Leu Val 

100 105 110 

ACG GAG GCT CGC GAG CGC GTC GGC GGC AAC ATT ACG TCC ATG TCG GGC 382 
Thr Glu Ala Arg Glu Arg Val Gly Gly Asn lie Thr Ser Met Ser Gly 

115 120 125 

GAT GGC TAC GTG TGG GAG GAG GGC CCG AAC AGC TTC CAG CCC AAC GAT 430 
Asp Gly Tyr Val Trp Glu Glu Gly Pro Asn Ser Phe Gin Pro Asn Asp 

130 135 140 

AGC ATG CTG CAG ATT GCG GTG GAC TCT GGC TGC GAG AAG GAC CTT GTG 478 
Ser Met Leu Gin He Ala Val Asp Ser Gly Cys Glu Lys Asp Leu Val 

145 150 155 

TTC GGT GAC CCC ACG GCT CCC CGC TTC GTG TGG TGG GAG GGC AAG CTG 526 
Phe Gly Asp Pro Thr Ala Pro Arg Phe Val Trp Trp Glu Gly Lys Leu 
160 165 170 175 



ffiSE^ 5 ? 11-3015368 
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CGC CCC GTG CCC 
Arg Pro Val Pro 



ATC CCC 
lie Pro 

GGA GCC 
Gly Ala 

AAC CTG 
Asn Leu 
225 
GGC GTG 
Gly Val 
240 

AAC AGG 
Asn Arg 

GCC ATC 
Ala He 

GAC CCG 
Asp Pro 

CGC AAG 
Arg Lys 
305 
GAC AAG 
Asp Lys 



GGC AAG 
Gly Lys 
195 
ATG CCC 
Met Pro 
210 

GGC GAT 
Gly Asp 

TAC GCG 
Tyr Ala 

ATC TGG 
He Trp 

AAG CTG 
Lys Leu 
275 
CGC CTG 
Arg Leu 
290 

GGC CTG 
Gly Leu 

ATC CGC 
He Arg 



TCG GGC 
Ser Gly 
180 

ATC CGC 
He Arg 

TCC TTC 
Ser Phe 

GAG GTG 
Glu Val 

GGC GAC 
Gly Asp 
245 
ATT CTG 
He Leu 
260 

TTC CAG 
Phe Gin 

CCG CCC 
Pro Pro 

AAG ATG 
Lys Met 

GTG AAC 
Val Asn 



CTG GAC 
Leu Asp 

GCC GGG 
Ala Gly 

GAG GAG 
Glu Glu 
215 
TTC TTC 
Phe Phe 
230 

CCC TCC 
Pro Ser 

GAG AAG 
Glu Lys 

GAA CGC 
Glu Arg 

AAG CCC 
Lys Pro 
295 
CTG CCG 
Leu Pro 
310 

TGG AAG 
Trp Lys 



GCC TTC 
Ala Phe 
185 
CTG GGC 
Leu Gly 
200 

AGT GTG 
Ser Val 

CGC CTG 
Arg Leu 

AAG CTG 
Lys Leu 

AAC GGC 
Asn Gly 
265 
CAG TCC 
Gin Ser 
280 

AAG GGC 
Lys Gly 

GAC GCC 
Asp Ala 

CTG GTG 
Leu Val 



ACC TTC 
Thr Phe 

GCC ATC 
Ala He 

GAG CAG 
Glu Gin 

ATC GAG 
lie Glu 
235 
TCC ATG 
Ser Met 
250 

GGC AGC 
Gly Ser 

AAC CCG 
Asn Pro 

CAG ACG 
Gin Thr 

ATT GAG 
He Glu 
315 
TCT CTG 
Ser Leu 



GAC CTC 
Asp Leu 

GGC CTC 
Gly Leu 
205 
TTC ATC 
Phe He 
220 

CCC TTC 
Pro Phe 

AAG GCG 
Lys Ala 

CTG GTG 
Leu Val 

GCC CCG 
Ala Pro 
285 
GTG GGC 
Val Gly 
300 

CGC AAC 
Arg Asn 



ATG TCC 
Met Ser 
190 

ATC AAC 
He Asn 

CGC CGC 
Arg Arg 

TGC TCC 
Cys Ser 

GCC TTC 
Ala Phe 
255 
GGA GGT 
Gly Gly 
270 

CCG CGG 
Pro Arg 

TCG TTC 
Ser Phe 

ATC CCC 
He Pro 



574 



622 



670 



718 



766 



814 



862 



910 



958 



GGC CGC GAG GCG 
Gly Arg Glu Ala 



1006 



5 4 
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320 

GAC GGG CGG 
Asp Gly Arg 

GTG TTT GCC 
Val Phe Ala 

GAC CTG GTC 
Asp Leu Val 
370 

TTC GAC TAC 
Phe Asp Tyr 

385 
GCC GTG CGG 
Ala Val Arg 
400 

GGT CAG CTG 
Gly Gin Leu 

TAC AGC TCC 
Tyr Ser Ser 

CTG CTC AAC 
Leu Leu Asn 
450 

ACC ACC GAG 
Thr Thr Glu 

465 
GTC ATC AAG 



325 

TAC GGG CTG GTG 
Tyr Gly Leu Val 
340 

CGC GCC GTG GCT 
Arg Ala Val Ala 

355 

AAG GAG CAG GCG 
Lys Glu Gin Ala 



CCG CCG 
Pro Pro 

GAG GAG 
Glu Glu 

CAC CCG 
His Pro 
420 
AGC CTG 
Ser Leu 
435 

TAC ATC 
Tyr He 



GTG GGC 
Val Gly 
390 
CGC AAG 
Arg Lys 
405 

CGC ACG 
Arg Thr 

TTC CCC 
Phe Pro 

GGC GGC 
Gly Gly 



TAC GAC 
Tyr Asp 

CTG ACC 
Leu Thr 
360 
CCC GCC 
Pro Ala 
375 

GCC GTG 
Ala Val 

GCC TCG 
Ala Ser 

CAG GGC 
Gin Gly 

GGC CGC 
Gly Arg 
440 
ACC ACC 
Thr Thr 
455 

CAG GTG 
Gin Val 



330 
ACG CCC 
Thr Pro 
345 

GCG CCC 
Ala Pro 

GCC GCC 
Ala Ala 

ACG CTG 
Thr Leu 

GAC GGG 
Asp Gly 
410 
ATC ACC 
He Thr 
425 

GCG CCC 
Ala Pro 

AAC CGC 
Asn Arg 



GAG GGC 
Glu Gly 

AGC TAC 
Ser Tyr 

GAG GCC 
Glu Ala 
380 
TCG TAC 
Ser Tyr 
395 

TCC GTG 
Ser Val 

ACT CTG 
Thr Leu 

GAG GGC 
Glu Gly 



335 

CGT GTC AAG 
Arg Val Lys 

350 
GTG GTG GCG 
Val Val Ala 
365 

CTG GGC TCC 
Leu Gly Ser 

CCG CTG AGC 
Pro Leu Ser 

CCG GGC TTC 
Pro Gly Phe 
415 

GGC ACC ATC 
Gly Thr He 

430 
CAC ATG CTG 
His Met Leu 
445 

GTC AAC CAG 
Val Asn Gin 



1054 



GAC AAG 
Asp Lys 



CAG CTG GTG GAG 
Gin Leu Val Glu 
470 

CCC GAC GCG CCC AAG CCC CGT GTG 



GGC ATC 
Gly He 
460 
GAC CTG 
Asp Leu 
475 

GTG GGC GTG CGC GTG 



CGC AAC ATG 
Arg Asn Met 



1102 



1150 



1198 



1246 



1294 



1342 



1390 



1438 



1486 
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Val He Lys Pro Asp Ala Pro Lys Pro Arg Val Val Gly Val Arg Val 

480 485 490 495 

TGG CCG CGC GCC ATC CCG CAG TTC AAC CTG GGC CAC CTG GAG CAG CTG 1534 

Trp Pro Arg Ala He Pro Gin Phe Asn Leu Gly His Leu Glu Gin Leu 

500 505 510 

GAC AAG GCG CGC AAG GCG CTG GAC GCG GCG GGG CTG CAG GGC GTG CAC 1582 
Asp Lys Ala Arg Lys Ala Leu Asp Ala Ala Gly Leu Gin Gly Val His 

515 520 525 

CTG GGG GGC AAC TAC GTC AGC GGT GTG GCC CTG GGC AAG GTG GTG GAG 1630 
Leu Gly Gly Asn Tyr Val Ser Gly Val Ala Leu Gly Lys Val Val Glu 

530 535 540 

CAC GGC TAC GAG TCC GCA GCC AAC CTG GCC AAG AGC GTG TCC AAG GCC 1678 
His Gly Tyr Glu Ser Ala Ala Asn Leu Ala Lys Ser Val Ser Lys Ala 

545 550 555 

GCA GTC AAG GCC TAA GCGGCTGCAG CAGTAGCAGC AGCAGCATCG GGCTGTAGCT 1733 
Ala Val Lys Ala 
560 563 

GGTAAATGCC GCAGTGGCAC CGGCAGCAGC AATTGGCAAG CACTTGGGGC AAGCGGAGTG 1793 
GAGGCGAGGG GGGGGCTACC ATTGGCGCTT GCTGGGATGT GTAGT 1838 
[0 0 5 1] 

k#i## : 11 

BB8f©«3 : 28 

mm&m : mat 
mom : 

AATGATGTTG ACCCAGACTC CTGGGACC 28 

[0 0 5 2] 
ffi#f#* : 12 



5 6 
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mmO-gZ : 27 

mm<om : mm 
mom : 

mn 

TACTACACAT CCCAGCAAGC GCCAATG 27 

[0 0 5 3] 
BB#F#^ : 13 
fi2?!I<Z):K£ : 32 

TCGAGCTCAA TGATGTTGAC CCAGACTCCT GG 32 

[0 0 5 4] 
BB#I## : 14 
gB#J<Z>:S£ : 32 
fB#J<Z>§? : 

TTGTCGACTA CTACACATCC CAGCAAGCGC CA 32 



[01] 

rpPO fragment lj teHJ6M2<Z)tf? U ^ ^-if^i^ >£fSfC J: UW&tlfcDNA 
®T#&, rppo fragment 2j fcmflSWl^&jftfc* n ->#^*SDNAtftf &, 



tfJtlf* 5 ! 2 - 11-3015368 



10-099619 

rppoj te^y b&&7u htfjv?^ v #-i£cmk%:Bls, t(D 

[02] 

rpPOj te^y hfl^^n h^<;P7>r U J ->f >:t3f >>#*-1£cDNA£, riacZ 

lac U y I' * -9- - £ *J©ffi tC^ A 1/ T #g^E £ i± & fc #) IC#^ $ ft Z> 1 ac y y 1/ y 
riac repr.j fcfclacy ^ U v *t^£, Tjetj «^ h 9i*">f * y 
[04] 

[0 5] 

T35SJ y^V-^*?^ ^^fi^CDSSSyn^-^-Sr, TNOSj 

ttr^n^fj 7\°y rppoj it 

[0 6] 
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T35SJ U y^V-^-*?^ JVXm&<m5SzfU TNOSj 

hfi5fe©^D hJtOl/^ U 7-^>^^ri/^-ifcDNA$:, TNTPIIj tt^jf" 

*7-f S/>ifffififc^-&, tnospj &r^a ?AE&5fc<z>/ /*v >isy$- 

-fe'^n TLBj fcj;^ Trbj IZ^ti^frT >?u At <r V ? AT-DNAfi 



5 9 
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[01] 



mm 



EcoR I H inc II 

I l_ 



PPO fegementl 



EcoR I,HincIl78<b 



T 



EcoR I H inc H 





1 


PPO fiagment2 
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EcoR I HincIE 

I I 



PPO 



[02] 



EcoR I H inc ii 





1 


PPO 









Sac n 



Smal 



Sac II Smal 



PPO 



pBljescrptirSK + 



Sacn,SmaIyPtfb 



Sac n 



Sma I 







PPO [:;:;:;:^Z::x::::| 
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CHS] 



Ava I Hind IE 



Hind HI 



Ava I 



lac repr. 



pREP4 



Tet 



HindHI. Ava I ffifc 










5 Y f-is 3 > 



pBR322 
HindDI. Aval ffiit 



~ \ lac repr. | * 



Ava I 

i 



Hindi 



[04] 



F CI 



CI 




2 
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[05] 



Smal 



Sad 











3SS 


GUS 


NOS 









PPO 



Smal 



Sad 



35S 



PPO 



NOS 



[06] 



Smal 



SmalSasIrPtffc 



T 



SacI 



LB 
















NOSp 


npt n 


NOS 




35S 


GUS 


| NOS 



RB 



pBIL2i 



PPO 



Smal 



SacI 



LB 


















NOSp 


npt n 


NOS 




35S 


PPO 


NOS 
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mm 
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[MA] 



000002093 

*K^BRm*ifel2*^4TB 5#3 3# 

*»A 

100093285 

*BRMf^:Ert**K*^4TB 5#3 3# 
100094477 

^:BEMf^:RrStfiifcK*^4TS 5#3 3# ft&fls 

#0 ftjt 
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/ 
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ffi i A 



I$S'J## (0 0 0 0 0 2 0 9 3) 



i . mn*tn b 1990^ 8128H 

& m *mm*®L-fitp$:mm4T3 5#3 3# 
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